
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Bioscience Reports

	
                        Article

Whither brown fat?


                    	Review
	
                            Published: January 1986
                        


                    	
                            Volume 6, pages 3–18, (1986)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Bioscience Reports
                        
                        
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Nancy J. Rothwell1 & 
	Michael J. Stock1 


                        
    

                        
                            	
            
                
            14 Accesses

        
	
            
                
            19 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    
                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
                            
                        
                    

                    

                    

                    References
	Addae, J. I., Rothwell, N. J., Stock, M. J., and Stone, T. W. (1985). Activation of brown fat thermogenesis in rats by baclofen.Neuropharmacol. In press.

	Andrews, P. L. R., Rothwell, N. J., and Stock, M. J. (1985). Effects of sub-diaphragmatic vagotomy on energy balance and thermogenesis in the rat.J. Physiol.
362:1–12.
PubMed 
    
                    Google Scholar 
                

	Aquila, H., Link, T. A., and Klingenberg, M. (1985). The uncoupling protein from brown fat mitochondria is related to the mitochondrial ADP/ATP carrier. Analysis of sequence homologies and of folding of the protein in the membrane.EMBO J.
4:2369–2376.
PubMed 
    
                    Google Scholar 
                

	Arch, J. R. S., Ainsworth, A. T., Cawthorne, M. A., Piercy, M. V., Sennitt, M. V., Thody, V. E., Wilson, C., and Wilson, S. (1984). Atypical β-adrenoreceptor on brown adipocytes: target for anti-obesity drugs.Nature
309:163–165.
PubMed 
    
                    Google Scholar 
                

	Ashwell, M., Jennings, G., Richard, D., Stirling, D. M., and Trayhurn, P. (1983). Effect of acclimation temperature on the concentration of the mitochondrial uncoupling protein measured by radioimmunoassay in brown adipose tissue.FEBS Lett.
161:108–112.
PubMed 
    
                    Google Scholar 
                

	Ashwell, M., Rothwell, N. J., Stirling, D., Stock, M. J., and Winter, P. D. (1984). Changes in mitochondrial uncoupling protein and GDP-binding in brown adipose tissue of cafeteria-fed rats.Proc. Nutr. Soc.
43: 13.
PubMed 
    
                    Google Scholar 
                

	Baba, N., Bracco, E. F., and Hashim, S. A. (1985). Role of brown adipose tissue in thermogenesis induced by overfeeding a diet containing medium chain triglycerides.Proc. XIII IUNS Congress, Brighton, UK. In press.

	Bouillaud, F., Combes-George, M., and Ricquier, D. (1983a). Mitochondria of adult human brown adipose tissue contain 32000 Mr uncoupling protein.Biosci. Rep.
3:775–780.
PubMed 
    
                    Google Scholar 
                

	Bouillaud, F., Ricquier, D., Gulik-Krzywicki, T., and Gary-Bobo, C. M. (1983b). The possible proton translocating activity of the mitochondrial uncoupling protein of brown adipose tissue.FEBS Lett.
164: 272–286.
PubMed 
    
                    Google Scholar 
                

	Bouillaud, F., Ricquier, D., Thibault, J., and Weissenbach, J. (1985a). Molecular approach to thermogenesis in brown adipose tissue: cDNA cloning of the mitochondrial uncoupling protein.Proc. Nat. Acad. Sci.
82:445–448.
PubMed 
    
                    Google Scholar 
                

	Bouillaud, F., Weissenbach, J., and Ricquier, D. (1985b). Complete cDNA-derived amino acid sequence of rat brown fat uncoupling protein.J. Biol. Chem. In press.

	Bryant, K. R., Rothwell, N. J., and Stock, M. J. (1983). Identification of two mitochondrial GDP-binding sites in rat brown adipose tissue.Biosci. Rep.
3:589–598.
PubMed 
    
                    Google Scholar 
                

	Bryant, K. R., Rothwell, N. J., and Stock, M. J. (1984). Acute influences in the two GDP binding sites on brown adipose tissue mitochondria.Biosci. Rep.
4:523–533.
PubMed 
    
                    Google Scholar 
                

	Bukowiecki, L., Follea, N., Vallieres, J., and Leblanc, J. (1978). β-adrenergic receptors in brown adipose tissue: characterization and alterations during acclimation of rats to cold.Eur. J. Biochem.
92:189–196.
PubMed 
    
                    Google Scholar 
                

	Bukowiecki, L., Follea, N., Paradis, A., and Collet, A. J. (1980). Stereospecific stimulation of brown adipocyte respiration by catecholamines via β1-adrenoreceptors tissue.Am. J. Physiol.
238:E552-E563.
PubMed 
    
                    Google Scholar 
                

	Cannon, B., and Nedergaard, J. (1984). The biochemistry of an inefficient tissue.Essays Biochem.
20: 110–164.

                    Google Scholar 
                

	Cannon, B., Sundin, U., and Romert, L. (1977). Palmitoyl CoA: a possible physiological regulator of nucleotide binding to brown adipose tissue mitochondria.FEBS Lett.
74:43–46.
PubMed 
    
                    Google Scholar 
                

	Carey, F. G. (1982). A brain heater in the sword fish.Science
216:1327–1329.
PubMed 
    
                    Google Scholar 
                

	Cooney, G. J., Caterson, I. D., and Newsholme, E. A. (1985). The effect of insulin and noradrenaline on the uptake of 2-[1-14C]deoxyglucose in vivo by brown adipose tissue and other glucose utilising tissues of the mouse.FEBS Lett.
188:257–261.
PubMed 
    
                    Google Scholar 
                

	Corbet, S. W., and Keesey, R. E. (1982). Energy balance of rats with lateral hypothalamic lesions.Am. J. Physiol.
242:E273-E279.
PubMed 
    
                    Google Scholar 
                

	Cunningham, S., Leslie, P., Hopwood, D., Illingworth, P., Jung, R. T., Nicholls, D. G., Peden, N., Rafael, J., and Rial, E. (1985). The characterisation and energetic potential of brown adipose tissue in man.Clin. Sci.
69:343–348.
PubMed 
    
                    Google Scholar 
                

	Desautels, M., and Himms-Hagen, J. (1979). Roles of noradrenaline and protein synthesis in the cold-induced increase in purine nucleotide binding by rat brown adipose tissue mitochondria.Can. J. Biochem.
57, 968–976.
PubMed 
    
                    Google Scholar 
                

	Emery, P. W., Rothwell, N. J., and Stock, M. J. (1983). Protein synthesis in liver, skeletal muscle and brown adipose tissue of rats fed a protein-deficient diet.Biosci. Rep.
3:569–575.
PubMed 
    
                    Google Scholar 
                

	Falcou, R., Bouillaud, F., Mory, G., Apfelbaum, M., and Ricquier, D. (1985). Increase of uncoupling protein and its mRNA in brown adipose tissue of rats fed on a cafeteria diet.Biochem. J.
231:241–244.
PubMed 
    
                    Google Scholar 
                

	Foster, D. O., and Frydman, M. L. (1978). Nonshivering thermogenesis in the rat. II. Measurements of blood flow with microspheres point to brown adipose tissue as the dominant site of the calorigenesis induced by noradrenaline.Can. J. Physiol. Pharmacol.
56:110–122.
PubMed 
    
                    Google Scholar 
                

	Foster, D. O., and Frydman, M. L. (1979). Tissue distribution of cold-induced thermogenesis in conscious warm- or cold-acclimated rats reevaluated from changes in tissue blood flow: The dominant role of brown adipose tissue in the replacement of shivering by nonshivering thermogenesis.Can. J. Physiol. Pharmacol.
57:257–270.
PubMed 
    
                    Google Scholar 
                

	French, R. R., Holt, S. J., and York, D. A. (1985). High affinity GDP-binding sites on brown adipose tissue mitochondria of genetically obese ‘fa/fa’ rats.Biosci. Rep.
5:159–166.
PubMed 
    
                    Google Scholar 
                

	Girardier, L. (1983). Brown fat: An energy dissipating tissue. In:Mammalian Thermogenesis (L. Girardier and M. J. Stock, Eds.), Chapman & Hall, London, pp. 50–98.

                    Google Scholar 
                

	Girardier, L., and Stock, M. J. (Eds.) (1983).Mammalian Thermogenesis, Chapman & Hall, London, 359 pp.

                    Google Scholar 
                

	Himms-Hagen, J. (1976). Cellular thermogenesis.Ann. Rev. Physiol.
38:315–351.

                    Google Scholar 
                

	Himms-Hagen, J. (1983). Thyroid hormones and thermogenesis. In:Mammalian Thermogenesis (L. Girardier and M. J. Stock, Eds.), Chapman & Hall, London, pp. 141–177.

                    Google Scholar 
                

	Himms-Hagen, J., and Park, I. R. A. (1984). Role of sympathetic innervation in the growth and maintenance of brown adipose tissue in cold-adapted cafeteria-fed rats. In:Thermal Physiology (J. R. S. Hales, Ed.), Raven Press, New York, pp. 193–196.

                    Google Scholar 
                

	Holloway, B. R., Stribling, D., Freeman, S., and Jamieson, L. (1985). The thermogenic role of adipose tissue in the dog.Internat. J. Obesity. In press.

	Holt, S., and York, D. A. (1982). The effect of adrenalectomy on GDP binding to brown adipose tissue mitochondria of obese rats.Biochem. J.
280:819–822.

                    Google Scholar 
                

	Holt, S., York, D. A., and Fitzsimons, J. T. R. (1983). The effects of corticosterone, cold exposure and overfeeding with sucrose on brown adipose tissue of obese Zucker rats (fa/fa).Biochem. J.
214:215–223.
PubMed 
    
                    Google Scholar 
                

	Imai-Matsumura, K., Matsumura, K., and Nakayama, T. (1984). Involvement of ventromedial hypothalamus in brown adipose tissue thermogenesis induced by preoptic cooling in rats.Jap. J. Physiol.
34, 939–943.
PubMed 
    
                    Google Scholar 
                

	Landsberg, L., and Young, J. B. (1983). Autonomic regulation of thermogenesis. In:Mammalian Thermogenesis (L. Girardier and M. J. Stock, Eds.), Chapman & Hall, London, pp. 99–140.

                    Google Scholar 
                

	Lean, M. E., and James, W. P. T. (1983). Uncoupling protein in human brown adipose tissue mitochondria. Isolation and detection by specific antiserum.FEBS Lett.
163:235–240.
PubMed 
    
                    Google Scholar 
                

	Lean, M. E., James, W. P. T., Jennings, G., and Trayhurn, P. (1985). Brown adipose tissue in infants, children and adults.Proc. XIII IUNS Congress, Brighton, UK. In press.

	Loudon, A., Rothwell, N. J., and Stock, M. J. (1985). Brown fat, thermogenesis and physiological birth in a marsupial.Comp. Biochem. Physiol.
81A:815–819.

                    Google Scholar 
                

	Marchington, D., Rothwell, N. J., Stock, M. J., and York, D. A. (1983). Energy balance, diet-induced thermogenesis and brown adipose tissue in lean and obese (fa/fa) Zucker rats after adrenalectomy.J. Nutr.
113:1395–1402.
PubMed 
    
                    Google Scholar 
                

	Mercer, S. W., and Trayhurn, P. (1984). The development of insulin resistance in brown adipose tissue may impair the acute cold induced activation of thermogenesis in genetically obese (ob/ob) mice.Biosci. Rep.
4:933–940.
PubMed 
    
                    Google Scholar 
                

	Mercer, S. W., and Trayhurn, P. (1985). Effects of ciglitazone on insulin resistance and thermogenic response to acute cold in brown adipose tissue of genetically obese (ob/ob) mice.FEBS Lett. In press.

	Mory, G., Bouillaud, F., Combes-George, M., and Ricquier, D. (1981). Noradrenaline controls the concentration of the uncoupling protein in brown adipose tissue.FEBS Lett.
166:393–396.

                    Google Scholar 
                

	Nedergaard, J., Connolly, E., Nanberg, G., and Mohell, N. (1984a). A possible physiological role of the Na+/Ca2+ exchange mechanism of brown fat mitochondria in the mediation of α1-adrenergic signals.Biochem. Soc. Trans.
12:393–396.
PubMed 
    
                    Google Scholar 
                

	Nedergaard, J., Raasmaja, A., and Cannon, B. (1984b). Parallel increases in amount of [3H] GDP-binding and thermogenin antigen in brown adipose tissue mitochondria of cafeteria-fed rats.Biochem. Biophys. Res. Commun.
3:1328–1336.

                    Google Scholar 
                

	Nicholls, D. G. (1983). The thermogenic mechanism of brown adipose tissue.Biosci. Rep.
3:431–441.
PubMed 
    
                    Google Scholar 
                

	Nicholls, D. G., and Locke, R. (1984). Thermogenic mechanisms in brown fat.Physiol. Rev.
64:1–64.
PubMed 
    
                    Google Scholar 
                

	Oliphant, L. N. (1983). First observations of brown fat in birds.Condor
88:350–354.

                    Google Scholar 
                

	Oomura, Y., Ohta, M., Ishibashi, S., Kita, H., Okajima, T., and Ohno, T. (1978). Activity of chemosensitive neurones related to the neurophysiological mechanisms of feeding. In:Recent Advances in Obesity Research, II (G. A. Bray, Ed.), Newman, UK, pp. 17–26.

                    Google Scholar 
                

	Perkins, M. N., Rothwell, N. J., Stock, M. J., and Stone, T. W. (1981). Activation of brown adipose tissue thermogenesis by the ventromedial hypothalamus.Nature
289:401–402.
PubMed 
    
                    Google Scholar 
                

	Raasmaja, A., Mitchell, N., and Nedergaard, J. (1984a). Increased α1-receptor density in brown adipose tissue of cold-acclimated rats and hamsters.Eur. J. Pharmacol.
106:489–498.
PubMed 
    
                    Google Scholar 
                

	Raasmaja, A., Mitchell, N., and Nedergaard, J. (1984b). Increased α1 receptor density in brown adipose tissue of cafeteria-fed rats.Biosci. Rep.
4:851–859.
PubMed 
    
                    Google Scholar 
                

	Ricquier, D., and Mory, G. (1984). Factors affecting brown adipose tissue in animals and man.Clin. Endocr. Metab.
13:501–520.

                    Google Scholar 
                

	Ricquier, D., Nechad, M., and Mory, G. (1982). Ultrastructural and biochemical characterisation of human brown adipose tissue in phaeochromocytoma.J. Clin. Endoc. Metab.
54:803–807.

                    Google Scholar 
                

	Ricquier, D., Mory, G., Bouillaud, F., Thibault, J., and Weissenbach, J. (1984). Rapid increase of mitochondrial uncoupling protein and its mRNA in stimulated brown adipose tissue.FEBS Lett.
178: 240–244.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1979). A role for brown adipose tissue in diet-induced thermogenesis.Nature
281:31–35.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1981). Influence of noradrenaline on blood flow to brown adipose tissue in rats exhibiting diet-induced thermogenesis.Pflugers Archiv.
389:237–242.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1983). Diet-induced thermogenesis. In:Mammalian Thermogenesis (L. Girardier and M. J. Stock, Eds.), Chapman & Hall, London, pp. 208–233.

                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1984a). Brown adipose tissue. In:Recent Advances in Physiology—10 (P. F. Baker, Ed.), Churchill Livingstone, Edinburgh, pp. 349–384.

                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1984b). Effects of denervating brown adipose tissue on the responses to cold, hyperphagia and noradrenaline treatment in the rat.J. Physiol.
355:457–463.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1984c). Sympathetic and adrenocorticoid influences on diet-induced thermogenesis and brown fat activity in the rat.Comp. Biochem. Physiol.
79A:575–579.

                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1985a). Biological distribution and significance of brown adipose tissue.Comp. Biochem. Physiol.
82A:745–751.

                    Google Scholar 
                

	Rothwell, N. J., and Stock, M. J. (1985b). Thermogenesis and brown adipose tissue activity in hypophysectomised rats with and without corticotropin replacement.Am. J. Physiol.
249:E333-E336.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., Saville, M. E., and Stock, M. J. (1983). Role of insulin in the thermogenic response to refeeding in 3-day fasted rats.Am. J. Physiol.
245:E160-E165.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., Stock, M. J., and York, D. A. (1984). Effects of adrenalectomy on energy balance, diet-induced thermogenesis and brown adipose tissue in adult cafeteria-fed rats.Comp. Biochem. Physiol.
78A:565–569.

                    Google Scholar 
                

	Rothwell, N. J., Stock, M. J., and Sudera, D. K. (1985a). β-adrenoreceptors in rat brown adipose tissue: proportions of β1 and β2-subtypes.Am. J. Physiol.
248:E397-E402.
PubMed 
    
                    Google Scholar 
                

	Rothwell, N. J., Stock, M. J., and Sudera, D. K. (1985b). Thermogenic responses to adrenergic agonists and rat adrenoreceptors in overfed rats.Eur. J. Pharm. In press.

	Rothwell, N. J., Stock, M. J., and Warwick, B. P. (1985c). Involvement of insulin in the acute thermogenic responses to food and non-metabolisable substances.Metabolism
34:43–47.
PubMed 
    
                    Google Scholar 
                

	Schneider-Picard, G., Colas, J. A., and Girardier, L. (1985). α- and β-adrenergic mediation of changes in metabolism and Na/K exchange in rat brown fat.J. Gen. Physiol.
86:169–185.
PubMed 
    
                    Google Scholar 
                

	Seydoux, J., Rohner-Jeanrenaud, F., Assimacopoulos-Jeannet, F., Jeanrenaud, B., and Girardier, L. (1981). Functional disconnection of brown adipose tissue in hypothalamic obesity in rats.Pflugers Archiv.
390: 1–4.
PubMed 
    
                    Google Scholar 
                

	Seydoux, J., Tribollet, E., and Girardier, L. (1984a).The Effectiveness of Surgical Denervation of Brown Adipose Tissue in the Rat: Further Observations (J. R. S. Hales, Ed.), Raven Press, New York, pp. 197–200.

                    Google Scholar 
                

	Seydoux, J., Trimble, E. R., Bouillaud, F., Assimacopoulos-Jeannet, F., Bas, S., Ricquier, D., Giacobino, J. P., and Girardier, L. (1984b). Modulation of β-oxidation and proton conductance pathway of brown adipose tissue in hypo and hyperinsulinaemic states.FEBS Lett.
166:141–145.
PubMed 
    
                    Google Scholar 
                

	Silva, J. E., and Larsen, P. R. (1983). Adrenergic activation of triiodothyromine production in brown adipose tissue.Nature
305:712–713.
PubMed 
    
                    Google Scholar 
                

	Smith, R. E. (1961). Thermogenic activity of the hibernating gland in the cold-acclimated rat.Physiologist
4: 113–118.

                    Google Scholar 
                

	Smith, R. E., and Horwitz, B. A. (1969). Brown fat thermogenesis.Physiol. Rev.
49:330–425.
PubMed 
    
                    Google Scholar 
                

	Stribling, D. (1983). Pharmacology of thermogenesis. In:Mammalian Thermogenesis (L. Girardier and M. J. Stock, Eds.), Chapman & Hall, London, pp. 321–354.

                    Google Scholar 
                

	Strieleman, P. J., and Shrago, E. (1985). Specific interaction of fatty acyl CoA with brown adipose tissue mitochondria.Am. J. Physiol.
248:E699-E705.
PubMed 
    
                    Google Scholar 
                

	Sundin, U. (1981). GDP-binding to rat brown fat mitochondria effects of thyroxine at different temperatures.Am. J. Physiol.
241:C134-C139.
PubMed 
    
                    Google Scholar 
                

	Svartengren, J., Mohell, N., and Cannon, B. (1980). Characterisation of3H-dihydroergocryptine binding sites in brown adipose tissue: evidence for the presence of α-adrenergic receptors.Acta Chemica. Scand. B
34: 230–232.

                    Google Scholar 
                

	Thurlby, P. L., and Trayhurn, P. (1979). The role for thermoregulatory thermogenesis in the development of obesity in genetically obese (ob/ob) mice pair fed with lean siblings.Br. J. Nutr.
42:377–385.
PubMed 
    
                    Google Scholar 
                

	Thurlby, P. L., and Trayhurn, P. (1980). Regional blood flow in genetically obese, ob/ob mice.Pflugers Archiv.
385:193–201.
PubMed 
    
                    Google Scholar 
                

	Trayhurn, P. (1979). Fatty acid synthesis in vivo in brown adipose tissue, liver and white adipose tissue of the cold-acclimated rat.FEBS Lett.
104:13–16.
PubMed 
    
                    Google Scholar 
                

	Trayhurn, P., and James, W. P. T. (1978). Thermoregulation and non-shivering thermogenesis in genetically obese (ob/ob) mice.Pflugers Archiv.
373:189–193.
PubMed 
    
                    Google Scholar 
                

	Trayhurn, P., and Nicholls, D. G. (Eds.) (1986).Brown Adipose Tissue, Edward Arnold, London.

                    Google Scholar 
                

	Trayhurn, P., and James, W. P. T. (1983). Thermogenesis and obesity. In:Mammalian Thermogenesis (L. Girardier and M. J. Stock, Eds.), Chapman & Hall, London, pp. 234–258.

                    Google Scholar 
                

	Trayhurn, P., Douglas, J. B., and McGuckin, M. M. (1982). Brown adipose tissue thermogenesis is suppressed during lactation in mice.Nature
298:59–60.
PubMed 
    
                    Google Scholar 
                

	York, D. A., and Godbole, V. (1979). Effects of adrenalectomy on obese “fatty” rats.Horm. Metab. Res.
11: 646.
PubMed 
    
                    Google Scholar 
                

	Young, P., Arch, J. R. S., and Ashwell, M. (1984). Brown adipose tissue in the parametrial fat pad of the mouse.FEBS Lett.
167:10–04.
PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Physiology, St. George's Hospital Medical School, Tooting, SW17 0RE, London
Nancy J. Rothwell & Michael J. Stock


Authors	Nancy J. RothwellView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael J. StockView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Rothwell, N.J., Stock, M.J. Whither brown fat?.
                    Biosci Rep 6, 3–18 (1986). https://doi.org/10.1007/BF01145174
Download citation
	Received: 29 November 1985

	Issue Date: January 1986

	DOI: https://doi.org/10.1007/BF01145174


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key Words
	brown adipose tissue
	thermogenesis
	cold
	diet
	neural control
	hormonal control








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.222.108.85
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    